The species-specific cell-binding site of the aggregation factor from the sponge Microciona prolifera is a highly repetitive novel glycan containing glucuronic acid, fucose, and mannose.
Species-specific adhesion of dissociated cells from the marine sponge Microciona prolifera is mediated by a Mr = 2 x 10(7) proteoglycan-like aggregation factor (MAF) via two highly polyvalent functional domains, a cell-binding and a self-interaction domain. Glycopeptide N-glycosidase F release of a major glycan of Mr = 6.3 gamma 10(3) (G-6) from the MAF protein core resulted in the loss of cell binding activity, indicating a role of this polysaccharide molecule in MAF-cell association. The G-6 glycan was isolated and purified after complete Pronase digestion of MAF using gel electrophoresis, gel filtration, and ion exchange chromatography. Quantification of the amount of carbohydrate recovered in G-6 showed that one MAF molecule has about 950 repeats of this glycan. In its monomeric state G-6 did not display any measurable binding to cells (K alpha less than or equal to 10(3) M-1). Intermolecular cross-linking of the G-6 glycan with glutaraldehyde resulted, however, in the concomitant recovery of polyvalency (about 2200 repeats of G-6 per polymer of Mr greater than or equal to 1.5 x 10(7) and species-specific high cell binding affinity (K alpha = 1.6 x 10(9) M-1) but not of the MAF-MAF self-interaction activity. Thus, the G-6 glycan is the multiple low affinity cell-binding site involved in cell-cell recognition and adhesion of sponge cells. The G-6 glycan has 7 glucuronic acids, 3 fucoses, 2 mannoses, 5 galactoses, 14 N-acetylglucosamines, 2 sulfates, and 1 asparagine. Such a unique chemical composition indicates a new type of structure which includes features of glycosaminolycans and N-linked polysaccharides.